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31- There are many types of fish species that vary greatly … size, weight, and appearance.  
1) of 2) in 3) at 4) for 

32- Doctors believe that nowadays parents need … useful advice about the high-calorie food that is 
important for growth.  

1) many 2) a 3) an 4) some 

33- The recent study in the U.S. shows that TV doesn’t reflect the real life … . For example, women make 
up 52 percent of the U.S. population, but they show up on-screen only 37.9 percent of the time. 

1) diversity 2) custom 3) effect 4) emotion 

34- It’s not surprising that you will feel weak if you haven’t eaten … for days.  
1) generously 2) physically 3) properly 4) calmly 

35- The unlucky prisoner had seriously hurt himself while attempting to … from the police. 
1) prevent 2) escape 3) identify 4) avoid 

36- The children cheered up at the … of going to the seaside and seeing their friends on holiday.  
1) thought   2) pleasure 3) habit 4) belief 
 PART B: Reading Comprehension 
Directions: Read the following passage and answer the questions by choosing the best choice (1), (2), (3), or (4). Then mark the correct choice 
on your answer sheet. 
 

In 1886, John Pemberton, a druggist in Atlanta (USA), made a brown syrup by mixing coca leaves and cola 
nuts. Pemberton sold the syrup in his drugstore as a medicine to cure all kinds of problems. He called his 
all-purpose medicine “Coca-Cola”. When few people bought it, Pemberton sold the recipe to another 
druggist, Asa Candler. Candler decided to sell Coca-Cola as a soda-fountain drink instead of a medicine. 
At the soda fountains in drugstores, the syrup was mixed with soda water to make the drink Coca-Cola. 
Candler advertised a lot and sold his syrup to many drugstores. Soon everyone was going to soda fountains 
and asking for the drink. Candler saw no reason for putting Coca-Cola into bottles. But two businessmen 
thought this would be a good idea. They got permission from Candler, and before long, they became 
millionaires. As of 1903, coca leaves were no longer used in Coca-Cola. The exact ingredients used and 
their quantities aren’t known–the Coca-Cola Company keeps its recipe a secret. World War I helped make 
Coca-Cola popular outside the United States. The Coca-Cola Company sent free bottles of the drink to U.S. 
soldiers fighting in Europe. It became very popular with the soldiers–so popular that the U.S. Army asked 
the company to start ten factories in Europe. After the war, these factories continued to make Coca-Cola. 
Today, there are Coca-Cola factories around the world. 

37- What is the best title for the passage? 
1) The History of Coca-Cola  2) The Life of John Pemberton 
3) Coca-Cola; An Effective Medicine 4) Druggists Help Physicians 

38- According to the passage, John Pemberton … . 
1) was the first man to sell Coca-Cola as a popular drink 
2) sold his all-purpose medicine to a doctor 
3) is the only man to know the recipe of Coca-Cola 
4) believed that his all-purpose syrup could cure any diseases 

39- What does the underlined word “this” in the passage refer to? 
1) reason  2) putting Coca-Cola into bottles 
3) idea   4) going to soda fountains 

40- Which of the following statements is supported by the passage? 
1) During World War I, Coca-Cola Company sent bottles of Coca-Cola to European soldiers in Europe to appreciate them. 
2) Before World War I, outside the U.S, Coca-Cola was not as popular as it was inside this country. 
3) The factories Coca-Cola Company founded in Europe stopped producing Coca-Cola after the war had finished. 
4) Coca-Cola Company used to sell its drinks to U.S. soldiers with a considerable discount. 

PART A: Grammar and Vocabulary 
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. Then mark the correct choice 
on your answer sheet. 

 2زبان انگليسي 
  

  مباحث كل كتاب
 3تا  1درس 

  110تا  15هاي  صفحه
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141- The farm was on top of a hill, kilometers away from …, so we decided to stay where we were for the 
night.  

1) the nearest town  2) a more near town   
3) a town the most near  4) a town nearer  

142- Scientists came across the cure by accident … they were studying the health benefits of a rare 
tropical plant. 

1) while 2) instead 3) about 4) during  

143- If you want to stop your hard disk becoming too full, you … any unwanted files. 
1) won’t delete 2) cannot delete 3) should delete 4) would delete 

144- I have a reasonably well-balanced diet, and I try to eat lots of things like … fruit and vegetables. 
1) natural 2) strange 3) fresh 4) suitable 

145- You can say that someone … to mean that they died, if you want to avoid using the word “die” 
because you think it might upset or offend people. 

1) gave up 2) passed away 3) grew up 4) got around 

146- Exercise will not only lower blood pressure but … protect against heart attacks. 
1) suddenly 2) possibly  3) unfortunately 4) carefully 
 PART B: Reading Comprehension 
Directions: Read the following passage and answer the questions by choosing the best choice (1), (2), (3), or (4). Then mark the correct choice 
on your answer sheet.

Nowadays, people are more aware that wildlife all over the world is in danger. Many species of animals are 
threatened and could easily become extinct if we do not make an effort to protect them. There are many 
reasons for this.  In some cases, animals are hunted for their fur or for other valuable parts of their bodies. 
Some birds, such as parrots, are caught alive, and sold as pets. For many animals and birds, the problem is 
that their habitat–the place where they live–is disappearing. More land is used for houses or industry, and 
there are fewer open spaces than there once were. Farmers use powerful chemicals to help them grow 
better crops, but these chemicals pollute the environment and harm wildlife. The most successful animals 
on the earth–human beings–will soon be the only ones left, unless we can solve this problem. 

147- Which of the following statements is TRUE, according to the passage? 
1) People do not know that wildlife throughout the world is at risk. 
2) If we do not take care of wildlife, many groups of animals will become extinct.  
3) All species of animals are in danger of dying out.  
4) People hunt animals only for their fur.   

148- Which of the following words is defined in the passage? 
1) wildlife 2) effort 3) fur 4) habitat   

149- The underlined word “them” in the passage refers to … . 
1) spaces 2) farmers 3) chemicals 4) crops 

150- We understand from the passage that … . 
1) in the past, more land was used for houses and industry 
2) today, there are more open spaces than there were in the past 
3) in the past, there were more open spaces than there are at present 
4) if we solve the problem of pollution in the environment, only human beings will be left on the earth 

PART A: Grammar and Vocabulary
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. Then mark the correct choice 
on your answer sheet. 
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51-  »3«     )( 

        :   
2

2

2

1 12 5 7 0

1 12 2 5 7 0

(x ) (x )
xx

((x ) ) (x )
x x

  

21 12 5 3 0(x ) (x )
x x

  

   1x y
x

  :  

2
3
2y  02

12 5 3 0 1y y yKÄHoò Ì¼ \¶  

2
1

02

2
2

02

11 1 1

1 0
3 1 3 312 2 2

3 1 02

y x x x
x

x x

y x x x
x

x x

  jnHkº Â£Ã£e à¾zÄn

 jnHkº Â£Ã£e à¾zÄn

  

) 1-  :      7  9  17  19(  
----------------------------------------------     

52-  »1«     )(  

    S(OAB)S(BCD)    .   
:      

S S(OAB) S(BCD)  
1 1 1

2 2S(OAB)  

S(BCD) :    
1
2S(BCD) BC DH  

  1BC      DH    D
       .  AD CD:    

1 11 1
1 2 22 1

12 2 1 3

x y x y

x y x y

y y y

  

11 13
2 6

| |
S(BCD)  

1 1 2
2 6 3S S(OAB) S(BCD)  

) 1-  :      29  36(  
----------------------------------------------     

53-  »1«     )(  
             :  

1 02 1 3 1 0
x ; x

f (x) x | x |
x ; x

  

  
 f     y x          1f 

              .  
 y x       x  :      

y

y x=

A 1

y f(x)=

y f  (x)=

-1

x

-1

3

-1

3

1

1-  

y

x

E

A

C

1

O B

H

D

1

2

-1

  :  AD

  :  CD
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1 10 3 1 2 1 2 2x : x x x x y 
1 1 1 1 12 2 2 2A( , ) a b ( )  

) 1-  :   54  62(  
----------------------------------------------     

54-  »3«     )(  
1 13 3(fogof )( ) f (g(f ( )))   

   1 3f ( ) :  3f ( )     2 3( , ) f 

:2 :  1 3 2f ( ):       
2 41 3 2 4 1( , ) gf (g(f ( ))) f (g( )) f ( )  

) 1-  :   54  70(  
----------------------------------------------     

55-  »2«     )(  
    A B :      

Alog A logB log
B

   

  2 6 3 2 5log(x x ) log(x ) log( x )  :     
2 26 62 5 2 53 3

x x x xlog log( x ) x
x x

   

2 6 2 5 3x x ( x )(x )   
2 26 2 11 15x x x x   
2 710 21 0 7 3 0 3

x
x x (x )(x )

x
   

  3x 3log(x )        7x  

           
m

n
a
a

mlog
n

:    
13 3
2

1 8 2
4 4 2

17 2
xx log log log  

) 1-  :       85  90(  
----------------------------------------------     

56-  »2«     )(  

180 20 270 20 360 20 360 70

9 2 9

sin( ) cos( ) sin( ) cos( )

cos( ) sin( )

  
20 20 20 70

9 9

sin sin ( sin ) cos

cos cos
  

   70 20cos sin 180 209   :  

2 20 202 20
sin tan
cos

  

) 1-  :   94  100(  

57-  »2«     )(  

  2sin cos( ) 22 1 2cos sin :  

2 2
16 90 16 74 2 37

1 2 37 1 2 0 6 1 2 0 36 0 28
sin cos( ) cos cos( )

sin ( / ) / /
  

) 1-  :   110  112(  
----------------------------------------------     

58-  »3«     )(  
   :  

         

1 1
3 1

x x ( )
limf(x) limf(x)  

  
1 1

3 1 2
x x ( )
limf(x) limf(x)  

) 1-  :      123  129(  
----------------------------------------------     

59-  »3«     )(  

 )0
0 (

2

3 3
9
3x x

xlim f (x) lim
x

  

        :  

3
3 3 63x

(x )(x )lim
(x )

  

 
3

6
x
lim f(x):     

2 23 3
2 2 2 6 2 3 1

66x x

f (x) xlim lim
f (x)

  

) 1-  :      141  144(  
----------------------------------------------     

60-  »2«     )(  

0 00 0

1 1
2 2 3 3x xx x

sin x sin x sin xlimf (x) lim lim lim
x | x | x x x

  
0 0 00

12 2x x xx

sin x sin x sin xlimf (x) lim lim lim
x | x | x x x

  

 0 1f ( )    0x          

.  

) 1-  :      145  151(  
  

y

x-1

1

y

x

3

1
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A

M

N

R

O

HBB
R
2

  
61- »1«  ) (  

R R     d :         

2 2d (R R )Â]nIi ¥oTz¶ tI ¶ ¼ö
2 2 212 3 8 169 13d ( ) d d    

d R R:            
13 3 8 24d R R     

13 3 8 2d (R R ) ( )     

    24 122 .  

) 2-    20  23(
----------------------------------------------     

62- »3«  ) (  
          
         

          
 .  

                 
MH NH x        :    

3
2 2
R RMH NH AH BH x x   

22 3 3
4 2
Rx x R   

32 32
2 2

RMN
AB R

   

) 2-    13  18(
----------------------------------------------     

63- »4«  ) (  
  N P         

  M  .  

  
16 4 12 2 12 6NP MP MN R R   
6 4 10OM ON MN   

2 2 2 2 2 210 6OAM : OM OA AM AM   
2 100 36 64 8AM AM   

      OAM :  

6 8 10 4 8OA AM AH OM AH AH /   

2 9 6MA MB
AB OM AB AH /

OA OB
SwH þ~¹¶j¼ ø   

) 2-    19  20(
----------------------------------------------     

64- »3«  ) (  
r     arbr cr     

 ABC :     

1 1 1 1 1 1 1 1 16 3 2a b c
r

r r r r r
   

ahbh ch   :        

1 1 1 1 1 1 1 1
3 4 1a b c ah h h r h

   

1 7 5 121 2 412 12 5a
a

h /
h

   

) 2-    25 26 30(
----------------------------------------------     

65- »4«  ) (  
             

 :            

  AB CD AD BC  

4 16 2 10AD BC AD AD  

  
  

    A B 

AH BH   CD 

:     16 4 62 2
CD ABDH CH   

2 2 2 2 2 210 6AHD : AD AH DH AH   
2 100 36 64 8AH AH   

1 1 8 4 16 802 2ABCDS AH(AB CD) ( )   

) 2-    27  28(

A

MN
O H

P

B

BA

CD H H

10

46 �6

4

2
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66- »1«  ) (  

           30    

   AkB :  

  
130 2 3 62

ˆBAK BK AB AB   

:        

2 2 3 6AA AH   

2 2 6 12BB BH   

6A B AB   
6 6 6 12 30AA BB AB AA A B BB ôÃd¶    

) 2-        37  40(
----------------------------------------------     

67- »4«  )(    

   360 36024 20
15 18

,      20 

  18  24   15  O     

    ) 360   (     

     20    24      

         20  24  120    

      120  .      

) 2-        42  43(
----------------------------------------------     

68- »3«  ) (  

180 180ˆ ˆ ˆ ˆˆ ˆA B C B C A   
1180 2

ˆ ˆ ˆ ˆˆcos(B C) cos( A) cos A cos A   

     ABC :  

2 2 2 12 36 16 2 6 4 282
ˆa b c bc.cos A   

   :       
22 2 2 22 36 16 2 142a a

ab c m m   

2 22 38 19 19a a am m m   
) 2-       66  69(

----------------------------------------------   

69- »2«)  (  

  
   AE x            

:    

4 1 28 2
AE AD xDE EC x
EC CD EC

 AEC :   

6
12 2

AB BE BEAE BE x
AC EC x

 ABC :   

         :  
2 2 26 12 2 3 72AE AB.AC BE.EC x x x x   
2 24 2 6x x  

 ) 2-       70  72(
 ----------------------------------------------  

70- »2«  »2«)  (  

   6AB 7AC  5BC          
   ABC :  

  

5 6 7 92P   

S P P a P b P c   

9 9 5 9 7 9 6 6 6S  

CM  ABC        :  
6 6 3 62AMC

S   

1 1 6 63 6 72 2 7AMC
S MH.AC MH MH  

 ) 2-       73  74(  

H

B

30°A K

d
H�

B�

A�

3 3

3
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71-  »4«  ) (  

p (p q)   p  p q    
    pq    .   p q  

     p q      .  
p q       p q .    

)   –    :   6  11(
 ----------------------------------------------  

72-  »4«  ) (  
  4            

       .       :    
   1 4 2 3{ , }{ , })3       1 3 2 4{ , }{ , })2        1 2 3 4{ , }{ , })1  

1 2 4 3{ , , }{ })5        1 2 3 4{ , , }{ })4  
2 3 4 1{ , , }{ })7        1 3 4 2{ , , }{ })6  

)  -    :  21(
----------------------------------------------     

73- »1«  ) (  
    :    [(A B ) B] [(B A) A ]   

[((A B ) B ] [(B A ) A ] B A   
:       (B A ) B A   

)  -  :      26  34(
 ----------------------------------------------  

74- »4«  ) (  
A B      A B B A  

    A B    .A B  
     .          
 A B      .    

:    
2 5 7

2 4 2 8
1 2 1

x x
y y x y z

z z
   

:    
2 5 7

2 2 1 11
1 4 5

x x
y y x y z

z z
   

  x y z  11 .  
)  -  :      35  38(

 ----------------------------------------------  
75-  »2«  ) (  

 19 20 21 90S { , , , , } A B   S 
       5  6  :  .    

90 18 72n(S)   
90 18 18 3 155 5n(A) [ ] [ ]   
90 18 15 3 126 6n(B) [ ] [ ]   

90 18 3 0 330 30n(A B) [ ] [ ]   
15 12 3 24n(A B) n(A) n(B) n(A B)   

   S      5    6   
A B     .A B :     

24 1 21 1 172 3 3P(A B ) P[(A B) ] P(A B)   
)  - :  44  47(  

 ----------------------------------------------  
76-  »1«) (  

1 3 5 2 4 6 2 1 3 52 4 6 2
P( ) P( ) P( ) x

P({ , , }) P({ , , })
P( ) P( ) P( ) x

    

             2
3  1

3  .  
            .    

 4           {( )}   

   1
4           .  .

      8         
   )  (   )}   )  (        {(     )  (    

 4
8    .   A  :     

2 1 1 4 1 1 1
3 4 3 8 6 6 3P(A)   

 )  -  :  48  51  58  60(
 ----------------------------------------------  

77-  »3«  »1«) (  
  A  B       A  B  

 A  B :    .       
1 1 2
3 3 3P B | A P B P B   

1 1
3 3P A B P A B P A P B    

2 1 1 1
3 3 2 2P A P A P A   

1
2P A | B P A   

 )  -    67  72(  
 ----------------------------------------------  

78-  »2«  »2«) (  
       1 2 10x ,x ,...,x       x  

         
1 2 10ax b,ax b,...,ax b  0a    ax b  

a :   .  

1 2
55 4 5 204 4CV CV x x

x x
   

4 24 6x x   
1 2 10 1 2 106 6010

x x ... x
x x x ... x   

 )  -     85  93  97(  
 ----------------------------------------------  

79-  »3«) (  
                 

   .  
1 2 3

1 1 6 8 8 9 12 13 15 23 25
Q Q Q

, , , , , , , , , ,   

   8 8 9 12 13, , , , :          
8 8 9 12 13 105x   

2 2 2 2 2
2 8 10 8 10 9 10 12 10 13 10

5
4 4 1 4 9 4 45

( ) ( ) ( ) ( ) ( )

/

    

 )  -  :    98  99(
 ----------------------------------------------  

80-  »2«  )(    
2 4 2   

1 1 2 1 4 162 2 2x n n
n n

   
      16  .  
)  -  :  121(  

  



    »»  99    14001400««     14  

  
81- »2«  (  )

     B           
    .       ) 1)  (3 ( . 

  :    

2 1 1 2 1 1
125 92 25100 4q q q q / q q  

2 1 1 1 1
9 5
4 4q q ( ne) q q ne q ne  

13
19

5 10 13 19
1 11 6 10

4 4 5 10 1 6 105 5
n

e / C
q ne q /

610 16
1 16 4 10 6 4C Cq / C q / C  

 )2  :         2  5(  
--------------------------------------------

82- »1«  (  )  

 25    q       3
4 q     .  

:            2
q

E k
r

   

2 2 7
7

3
124 8 1096 10

qqE r E( ) ( ) E
E q r q C

   
 )2 :     10  13(

--------------------------------------------  
83- »2«   )(  

                  
           .       

        .0q        
   .          A    B     

          0W.  

- -

-

-

-

-

-

A B
F

E

d

  )2  :     16  24(  
--------------------------------------------

84- »1«  (  )  
       :  

4 2
2

3

5 10 18 18 10

3 3 104

.m ,L cm m
dA ,d mm m

LR
A

 

24
3 2

18 10 4 405 10 33 10
R

( )
                

       :  
4016 3 16 6

40 5
3

V V , R
V RI I A

19
1 60

6 191 6 105

6 605
1 6 10

t min s

I A , q ne , e / C
q I t n

/
  

204 5 10n /
 ) 2    :      46  52(  

85- »2«  ) (  
    1I           2I  

2 1 2 1I I A ( )
2

1 1 2 2
2 1 2 1 2 1 2 12

2 2

P RI
P P R(I I ) R(I I )(I I )

P RI
  

1
2 1 2 196 6 2 8 2( ) (I I ) I I A ( )  

2 1
2

2 1

2
1 2 58

I I
( ),( ) I A

I I
  

  )2    :      67  68(
--------------------------------------------

86- »4«  ) (  
                

  3    .  
 6 3 :  .    1 2V V   

  1 1 2 2 1 16 3 2 1R I R I I I A   
  3 1 2 3 33 6 3 18I I I A V R I V[¹wïS²»   

 )2    :      61  77(
--------------------------------------------  

87- »3«  ) (  
          N       S 

        .      S 
   N .  

 )2 :   85  88(  
--------------------------------------------  

88- »3«  ) (  
         :       

  020 2

LN
R LINB I B

R
  

2

7
0

2 5 2 5 10 2 40 0 4
4 10 5

R / cm / m ,L m , cm / m
T.m ,I A

A

  

7 4
2 1

4 10 2 5 2 10 2
2 2 5 10 4 10

B T G
/

  

  )2  :  99  101(  
--------------------------------------------

89- »2«  (  )  
                 

         0  0180  .  
پ�چه سطح بر عچمود نه�مخط

B

                
         0090  .  

B

 :         
00

1 2
2 2

0 90 1500 0 15
3 4 4 10

, ,B G / T
A r , ,r cm m

ABcos

2 2 0 0
2 1 3 4 10 0 15 90 0| | | | ( ) / cos cos  

4 43 16 10 0 15 1 7 2 10| | / / Wb

2
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   :  
 4 47 2 10 18 100 4

/ Wb
t / s

  
:            

N , I
t R

4200 18 10 0 182
N | || I | / A

R t
  )2     :   110  116(  

--------------------------------------------  
90- »4«  (  )  

     2
maxI I sin t

T
       

 2 1|sin t |
T

   .            
2 2 1 2 1 1 2 3 42 4

Tt ( m ) t ( m ) m , , , , ...
T

  

  :       2 3 4
Tm t  

 0 05 40/ cos( t)  2
max cos t

T
  

:      2 140 20T s
T

  
3 1 32 4 20 80m t s  :

                   

           60 12001
20

tn
T

    

     1200 2 2400      .  
  )2     :   122  125(  

--------------------------------------------  

  

91- »1«   )1163 (      

    2
1

q
q

           4q  
.       4q        

1q 3q   4q              
 2q         .1q  3q   4q    

2q      .         1q 3q 
    2q      .4q     

          .4q        

 )   24r   ( 2
1

q
q   :  

  
  

2 2
24 2 5r a ( a) a   

3 3
2 21

3 11 1
2 2

tanF Ftan F FF F   
2 2 2 2

1 3 3 1 1 1 1 3 14 5, ,F F F F F F F   
  1 3 2,F F   :    

1 2
1 3 2 1 2 2 2

1 2
5 5,

k q k q
F F F F

r r
   

1

2

1 2 2
2 25 1

5 5 5
5

r a
r a

q q q
qa a

   

1

2

0 2
0 1

5 5q
q

q
q  

 )2  :    5  10(
--------------------------------------------

92- »2«   )1248 (      
                     

                    .
      EK U  EU | q | Edcos 

           :    

  
6

5
0 5 10

20 0 2 10
,|q| C

E N
d cm / m ,E

C

U | q |Edcos   

6 55 10 10 0 2 0 0 1
0 1

E

E

U / cos( ) / J
K U K / J

   
  - :     

0 0
0 1 0 1 0 0 1B Bv K

A B A AK / J
K K K / K K / J

 )2 :     21  23(  
--------------------------------------------

93- »4«   )1329    (  
             .    

    n     0
AC
d

  A    

  1
n

        .   21
2U CV   V 

   1
n

       1
n

   .  

0
A d ndA C d C dC

d C d C nd
SMIY   

1C
C n

  
1

21 1
2

C
V C nU C UU CV

U C U n
SMIY  

1U U
n

   
                    n 

        1
n

      

 
2

2
QU

C
  :    

2

2

C nQ CQ U C UU n U nU
C U C U

SMIY   

  U
U

 :     2
1

U nU U n
U UU

n

   

 )2   :  32  40(

2-
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94- »4«   )1414 (      
                     

         :      
0

1
0

46 8 40 6 8
0 40 0 0068

R R R / /
R , / K

R R ( T)

6 8 40 0 0068 25/ / ( T) T C
2 1 2 220 25 45 C  

 )2    :      52  54(
--------------------------------------------

95- »3«   )1448 (      
                   .

.                  
                 

                .(   )  
       .    

1 5
0 5 0 5
1 5 0 5

1 5

1 5

1 5 0 5 1 5

V
R , r

V , r
I A

I I A
R r

V rI V

/
/ /
/ /

/

/

/ / /
  

0 75V V/  

     K           :    
00V  

0 0 75 0 75V V V V V/ /  
 )2       :  61  66(  

--------------------------------------------
96- »3«   )1658 (      

         eqR r  :     
I

2Ωr
6Ω 12Ω

24�

R

V
موازيانهد

  

eq
R

R R
1 1 1 1 1 46 12 2   

   I   :  
I

2Ωr
6Ω 12Ω

24� V
موازيانهد

Ω4

    

2Ωr 6Ω 3Ω

24�

I
V

Ŕ

:       

  eq

eq

R
V V V

R r
2 24 122 2   

  VI I A
R

12 43
) 2    :      61  77(  

97- »1«   )1784 (      
    q        

          
    .      

           
:   .     

  
0t BF F mg q vB mg   

6 5 24 10 2 10 2 10 mq C , m kg , v
s   

6 2 54 10 2 10 2 10 10B   
4

4
10 1 0 2544 10

B / T   
 B         :      

 B  .         
 )2  :  89  90(  

--------------------------------------------
98- »4«   )1887 (      

         
       M  

N         
       

          
     .  

  

              .  
 )2   :  91  97(

--------------------------------------------
99- »1«   )1968 (      

             
            

     .    
.       

) 1     :(  
      .  

        .   
        

             
    .  

) 2           :(  
           .  

) 3       .         :(
           .       

                     
    .    

  »1 «.    
 )2     :   117  118(

--------------------------------------------
100- »3«   )2008 (      

         :  
2 7 2 4

0
2

12 5 10 2000 10 10
25 10

N A / ( )L L  
22 10 20L H mH  

   :        
2 21 1 20 2 402 2U LI ( ) U mJ  

 )2     :   118  122(

B

v
×

mg

F
B

q�
غربشرق

(1)

(2)

(3)

I1

I3
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101-  »2«  (  )  

  :  
 »1 :«21( Sc)             

        3     3
21( Sc )   

             .  
 »2 :«   3d 4s        

     .   24Cr  5     

25Mn  5/2  .  
 »3 :«  13 Al 14Si   14Si15P .  

  
 »4 :«              

  .  
  )2  :       6  13  16(  

--------------------------------------------  

102-  »4«   )  (  

                
               

     .     
  2 2 42 2C(s) H O(g) CO (g) CH (g)  

  8010 8100kg C kg
}²IiIº nHk£¶

}²Ii ª¹wï Iüp   

4 44
4

1 161000 18 1 12 2 1
mol CH g CHg C mol C?gCH kg C

kg C g C mol C mol CH
   

   45333 3/ gCH  
     :      

  4
4

90
100 5333 3

CH x
CH /

Â± ønHk£¶
ÁoÊº nHk£¶   

  4800 4 8x g / kg  
  )2  :       22  25 ( 

--------------------------------------------  

103-  »3«   ) (  

    :  

 »1 :«     2 4(C H )       
          :  

  2 4 2 2 4 2C H (g) Br (l) C H Br (l)   
 »2 :«     6      :  

    
          .  

 »3 :«               
                    

  .       
 »4 :«         2 2(C H )   

           2H   .    
  )2  :  39  41  104( 

--------------------------------------------  

104-  »2«  (  )  

     6/33      :  

44
4 4

1 89033 6 186916 1
mol CH kJ?kJ / g CH kJ

g CH mol CH
   

   Q mc      .  
  70 20 50 C   

  
31869 10 8900 8 94 2 50

JQ mc m g / kg
/

   

  )2  :      56  58( 
--------------------------------------------  

105-  »1«   ) ( 

        :      

  2 2 2 2 2
3 1 12n n
nC H ( )O nCO (n ) H O

  

22 2 2 2
2 2

1
12 1 12n n

n n

n mol CO n? mol CO molC H mol CO
mol C H

2 22 2 2
2 2

1 1 120 0 51 44
/ g CO mol CO

? mol CO L CO / mol CO
L CO g CO

     6.    0 5 612
n / n   

       »1«   2-      6   
 .    

  2 3  4   7 8  5  .   

 )2  :       22  25  32  38(  
 ------------------------------------------- 

106-  »1«  (  ) 

  4 4
| |

| |

H Cl

H C H Cl Cl Cl C Cl H Cl

H Cl

   

2 
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  4 4 4 4C H Cl Cl C Cl H ClH ( H H ) ( H H )   

C ClH a  74C HH a   

Cl ClH b 189H ClH b   .  

4 74 4 4 4 189 4 74 4 189H ( a) b a ( b) H ( ) ( )   

  296 756 460 kJ  

   )2  :      66  68(  

 ------------------------------------------- 

107-  »3«  (  ) 

                   

  ( )    6       .3   

               .( ) 

H      :  

  1 2 3 4H H H H H   

  6 3H a (b) (c) d   

          3MCl    

     2  .  

   )2  :      72  75( 

 ------------------------------------------- 

108-  »1«    (  ) 

     12    x 2 5N O .     

  x mol  2 5N O   t s 12t s   

  12 24 0 120 4(t s t s) (t t s)R / R   

 :    

  0 4/ xmol 2 5N O   12t s 24t s   

  24 36 12 240 4(t s t s) (t s t s)R / R  

0 16/ x mol 2 5N O   24t s 36t s   

   2 5N O   0t 36t s   

  0 4 0 16 1 56x / x / x / x mol   

  22 8 1 56/ / x  2 5N O      36  

   :          

22 2 5 2
2 5

11 56 0 782
mol O

? mol O / x mol N O / x mol O
mol N O

  22 2 5
2 5

41 56 2
mol NO

? mol NO / x mol N O
mol N O

   

  23 12/ x mol NO  

     :       

2 2 3 12 0 78 3 9O NOmol mol / x / x / x mol   

2 5
1 3/

N O
½k{kÃ²¼U ÁIÀï½jn»HoÎ ´\e

½kº I Ã¤IM  ´\e   

3 9 1 3 522 8 1 56
/ x / x

/ / x
   

  2 5N O       0t 24t s   

:     0 4 1 4x / x / x   

  1 4 5 7/ ( ) mol5
2 5

x molN O  

     

  1378 15 7524
kJ) / kJ.s
s

 R(  

   )2  :      63 64  83  90(  
 -------------------------------------------  

109-  »3  «  (    ) 

 )       (       

            .  

 .    

         .  

               

 P.P.        

          .  

   )2     :  104  106(  
 -------------------------------------------  

110-  »4«    (  ) 

  :       

  

  
1 10035 52 222 80
mol

?g / g
g

 oTwHïÁjkÃwHïÁj oTwHïÁj  oTwHïÁj   

1 166 33 21 1
mol g / g
mol mol

 kÃwHïÁj  kÃwHïÁj  kÃwHïÁj oTwHïÁj  kÃwHïÁj   

   )2     :  112  114(  

I¶o¬ kJ? kJ mol N O kJ
mol N O2 5 2 5

1087 3782

COOHC H OH
2

+ +
5

HOOC C H OH
2 5

C H
2 5

C C H O
2 5

O

O C

O

O + 2 H
2
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111- »1«  )  - ( 

   :  
     :  

   :  
 :  

   ) 1   (  

----------------------------------------------  

112- »3«  ) ( 

   :     
  ( ) 

   ) 1  (  

----------------------------------------------  

113- »1«  ) ( 

  »  «  »    «       »  
  «.    

   ) 1   (  

----------------------------------------------  

114- »4«  ) - ( 

  :     :    
(    )        :  

   :  
   :     :  

   ) 1  (  

----------------------------------------------  

115- »2«  )  - ( 

 » «. » /     :«  
   :  

 »1» :« «  »« » «  »» / « « .     
1-   2-        »  « »  «

.    
 »3«» :   «   .            /

          »    «    
.  

 »4» :« «  » » / « «    1-  
 »   « .   2-   » «   
  » «.   

   ) 1  (  

----------------------------------------------  

116- »2«  )  - ( 
      )      /          = 

 (  
  :    
 »1 :«         /       

(  =  )    
 »3 :«               /  

(  =  )   
 »4 :«    /                 

(  =  )    
   ) 1  (  

----------------------------------------------  

117- »3«  ) ( 
  » « » «.        

  :    
 »1 :«        .  
 »2 :«  .         )     (

)    (  
 »4» :« «         ) .        

(   
   ) 1  (  

----------------------------------------------  

118- »2«  ) - ( 
                  

    .       
   ) 1   101(  

----------------------------------------------  

119- »4«  ) - ( 

            :        
.           »4 «  :       

.              
  :    
 »1 :«    .        
 »2 :«.           
 »3 :«   .    

   ) 1   81(  
----------------------------------------------  

120- »3«  ) - ( 
                    .   

   »«  » «  .     

   ) 1   54(  
----------------------------------------------  

)1(  
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121- »2«  )(   

» :« / »    :«     )      1  3 / (

» :« /  » :«  )   1  4» / (   :«

  )      (  

  )(  

----------------------------------------------  

122- »4«  ) (

»  :« /  » :«      )    1  2 / (

»  :«   / » :«   )  3    

    » «     / (.     » 

  :«  )    3( 

  )(  

----------------------------------------------  

123- »4«  )  (

»  :«  )     1  2» /(     :«

  )   2» /( :«    )    2  3» /( 

 :« )   2  3» /(  :«     

  )2» /(   :« )    2» /(  

 :«   

  )(  

----------------------------------------------

124- »2«  )  - (

» «       »  «    .     

» «  »  «.     

    »2 :«            

!      

  )(  

----------------------------------------------  

125- »4«  )  - (

»   :«  )    3» / (  :«    

  )2» / ( :« / »  :« )     

1  2» / (   :«   

  )(  

----------------------------------------------

126- »2«  )  - (

» «                    
» «     » «        

.  

  ) (  

----------------------------------------------

127- »3«  )  (

(.  ) !         :  
     
 »1 :«   : ( ) !        
 »2 :«( ) !       :  
 »4 :«        :            

  ( ) ! 

  )(  

----------------------------------------------  

128- »2«  ) ( 
   » «.      

     
 »1» :« «  » «.  
 »3» :« «  » «.  
 »4» :« « » «.     

  ) (  

----------------------------------------------  

129- »1«  )  (

   » «    » «.        
.                 

  :    
 »2 :« » «.         
 »3» :« «    » «.        
 »4» :« «    » «.       

  ) (  

----------------------------------------------

130- »3«  )  ( 
  »3« » «  »  «      :  ) .

       (!     
      »«   » «  .  

  ) (  

)   1(  
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131- »3«  ) ( 

        . »    «  

)   1  1  15(

----------------------------------------------  

132- »4«  ) ( 

  ( )       :»    :     

     .      «       » «  

     »    «...         

         .  

  

)   1 9  114(

----------------------------------------------  

133- »3«  ) ( 

                    

                      

          .      

)   1 3  43(

----------------------------------------------  

134- »3«  ) ( 

      »        «    :»   

  :              . «    

    .           

)   1  6  75(

----------------------------------------------  

135- »2«  )  ( 

      :»          

 .        «  

      »1  3 «              

.           

)   1 6   78(

----------------------------------------------  

136- »4«  )  ( 

 ( )    :»               

   «     :»         

    :                 

                         

.  « 

)   1  7  8   90  102(

----------------------------------------------  

137- »1«  ) ( 

    :»         «    

                 

.         

)   1  8  99(

----------------------------------------------  

138- »3«  )  ( 

                      

         .              

   . 

)   1  10  126(

----------------------------------------------  

139- »2«  ) ( 

                      

              ) 

(.    

                    

 )     ( )        ( . 

)   1  11  12   140  149(

----------------------------------------------  

140- »1«  ) ( 

 » :       .       «

                  

                 .  »      

 «              

.     

)   1 12   148(

----------------------------------------------  

   )1( 
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141- »1«  )  (

 :  »             
.          «  

  :    
         )       »2  4« .(

 “near”         “est”       
 .   )       »3«.(  

 ( )  
 ----------------------------------------------  

142- »1«  )  (

  :  »                   
     .      «  

  :    
                   

   “while”   »     «.  
 ( )  

 ----------------------------------------------  
143- »3«  )  (

 :  »              
.        «  

  :    
        “should”         

         .  
 ( )  

 ----------------------------------------------  
144- »3«  )  (

 :  »              
     .«

1 (   2  (  
3 (  4 (  

 )(  
 ----------------------------------------------  

145- »2«  )  (

 :  »     »«   »«   
        »«          

      .  «  
1 (   2 (  
3  (  4  (

 )(  
 ----------------------------------------------  

146- »2«  )  (

 :  »                 
  ] [   . «  

1 (  2 (  
3 (  4 ( 

 )(  

:      

          .       
                 

       .        .   
                 .

                . 
            -      -    

    .               
    .           

                
     .     –   –    

      .       

147- »2«  )  (

 :  »         «  
»             .«  

) (  

 ----------------------------------------------  

148- »4«  )  (

 :  »         «  
»“habitat” )«(  

 ) (  

 ----------------------------------------------  

149- »2«  )  (

 :  » »them ) «(            
» «.  «  

) (  

------------------ ----------------------------  

150- »3«  )  (

 :  »              
.  «  

 ) (  

 ----------------------------------------------  

)  1(
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151-  »2«  ) (  

  A(x,y)          

                  

:    

10 2 1 0 12
2 1 2 0 2 0 2 2

2 1 2 3 3 1 3

x a a ( )

A( a , a ): y a a ( )
x y a a a a ( )

)   1) (2)  (3: (  

1 2a 
     

  ) 1-      :  88  93(  

--------------------------------------------  

152-  »1«  )  (  

       :  

2 22 0x ax b b x ax b   

    1x       

21 0(x ) :  

2 2 21 2 1(x ) x x x ax b   

2 11
a

a b
b

   

  ) 1-     :   74  82(  

--------------------------------------------  

153-  »4«  ) (  

                 

                .

  xIÀ  .          

     3
11

5
2 3

2
3 3

 7
4  .  

   7 5 2 3 04 112 3 3 3
      

4 7 10y x    xIÀ .     

  ) 1- :   36  39(  

--------------------------------------------  

154-  »1«  ) (  

2 3 3 15a, , b , c b a c b a b c bÂMIve   

5 10b a c (I)   

21 1 16a , b , c (b ) ac ac (II)Âwk¹À   

(I) (II)             .  

  8 2a , c   

8 5 2 3 7
1 21 8 4 2 2

a , b , c , , d
q d

a , b , c , , q

ÂMIve ÂMIve

Âwk¹À Âwk¹À   

  ) 1-  :      21  27(  

--------------------------------------------  

155-  »3«  ) (  

     1  5   :       

25 25 24 3002 2n(S)   

5  4  3  2  1    

  4  3  2    1  

10  8  6  4  2  2  

15  12  9  6  3  3  

20  16  12  8  4  4  

  20  15  10    5  

   4      2     3  

:       

4
2 6 1 2300 300 50 %n(A)P

n(S)
   

  ) 1- :      142  151(  

51

255

1 
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156-  »4«  )  (  

 3 3 2 2a b (a b)(a b ab)   :     

3 3 2 2sin x cos x (sinx cosx)(sin x cos x sinxcosx)   

1 12( )( sin xcosx) ( )   

:          

2 2 2 2(sinx cosx) sin x cos x sinxcosx   

21 31 22 8( ) sinxcosx sin xcosx   

3 3 1 3 1112 8 16sin x cos x ( )( )   

  ) 1-  :  42  46(  

--------------------------------------------  

157-  »2«  ) (  

xÂÄIÀ             0 2  6 :  

2

2 2

2 2

0 0 1
2 2 2 1 0 2 1
6 6 3 2 0 3 2

x x x

x x x x (x )(x ) x

x x x x (x )(x ) x

 IÄ 
 IÄ 

 IÄ 
   

  A      2 1 0 1 2 3X { , , , , , } 

   .A     X  .X

62 64    A 63   .     

  ) 1-  :  95  100(  

--------------------------------------------  

158-  »1«  ) (  

 5 2 7 5 2 7 :     

5 2 7 5 2 7 50 49 1( )( )   

          :  

1 1 1 5 2 7 111 5 2 7 1 5 2 7 1 5 2 71
5 2 7

x

x x x
x

( )

( ) ( ) ( )
( )  

     x      1  .  

  ) 1-       :   63  68(  

--------------------------------------------  

159-  »2«  ) (  

   f           

y x  f     1 2y k   

1 1[ , )   1 32y k   1 5[ , ]   :  

1 1 2 1 1 2 1 1 0 1
1 1 31 3 52 6 2

k k k

k k
   

 k  1 3 30 1 06 2 2( , ] [ , ] ( , ]      f   

   y x       30 2k ( , ]   

  .       1k .  

  ) 1- :   101  117(  

--------------------------------------------  

160-  »3«  )(    

1 23 3 3 6
n! n(n )(n )C(n , )

!(n )!
   

2 12
n!P(n , ) n(n )

(n )!
   

2 13 2 1 1 1 86 6
nC(n , ) P(n , ) n(n )[ ] n(n )(n )   

  9n  .9n           

 12  9n  .  

9
5Á¼ñø5 ÁIÀï¾ø¼ \¶oÄp jHk÷U  

9 8 7 6 5 9 14 1264 5
!

! !   

  ) 1-   :   127  140(  
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A

B C

D

H

H

A

B

M

C

A B

D CE

� �

�

�

  
161- »2«  ) (  

  D   BC     .  

BHD CHD  :        

    

  330ˆˆDBC C  
  

ˆˆ ˆ ˆBDC : ADB ADB DBC CSwH Â]nIi ¾à Ä»Hp   

30 30 60ˆADB   
) 1-        13  14(

----------------------------------------------     

162- »1«  ) (  

 D B C     .ABC DBC   

           :      

  
18 2ABC DBC

S S BD CE   

6 816 6 16 3
BDBD CE CE CE   

) 1-         30  33(

----------------------------------------------     

163- »4«  ) (  

      ABC :  

2 12 2 6AB BH BC BC BC   

2 2 2 2 236 12 24ABC : BC AB AC AC AC   

CM    AB  1 32AM AB    

     AMC :  

  2 2 2CM AM AC   

  3 24 27   

  3 3CM   

) 1-         41 42(

164- »2«  )  (  

 
ADE

S S :     .  

1
2

ˆ ˆA A
ADE ABCAE AD

AC AB

 » ¾Ä»Hp ¦Ä  Á»IvU
¾Ä»Hp ·A oËI¹T¶ Ì°òH KwI¹U   

2 1
12 4

ADE

ABC

S
AD S( )

S AB S
   

4 12 3 12 4S S S S   

12 4 12 16
ABC

S S   

) 1-         45  47(

----------------------------------------------     

165- »3«  ) (  

2 2 2 9 16 25 5ABC : BC AB AC BC   

    MNPQ x :     .  

90
4 3

ˆ ˆQ A MQ BQ x BQQBM ABC
ˆ ˆ AC ABB B

   

3
4
xBQ   

90
3 4

ˆP̂ A NP PC x PCPNC ABC
ˆ ˆ AB ACC C

   

4
3
xPC   

3 45 5 54 3
x xBC BQ QP PC x   

12 609 12 16 60 37 60 37x x x x x   

) 1-         38  41(

----------------------------------------------     

166- »1«  )(     

  ˆ ˆABE CBE      . :     

AB || DC , BE
ˆ ˆCEB ABE

 Jn¼¶ 
   

1
ˆ ˆBEC : EBC CEB

BC CE ( )
   

B C

A

E

D

1
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2BC ADAD BE BC BE ( )   

1 2 3( ) , ( ) , ( ) BC CE BE   

60ˆBEC C SwH Ì°ò¯HïÁ»IvT¶    

180 60 120   

   : .       

) 1-     56  59(  

----------------------------------------------     

167- »3«  ) (  

MN CP    BC BM  MBC   

 O    :         

1 13 186 6ONC MBC MBC MBC
S S S S   

MBC   ABCD  BC    

:              

2 2 18 36ABCD MBCS S   

) 1-    67(

----------------------------------------------     

168- »2«  ) (  

              

 .           

  
    AC       ABH 

    :        

2 2 2 2 22 2 2 2 16ABH : AB AH BH ( ) ( )   

4AB AC   

1 1 2 2 4 4 22 2ABC
S BH AC   

) 1-    68(  

169- »4«  )  (  

  Q   P   d  .   

                

d Q     A    .  

 A  d ) d d     (  

  A   Q      P 

.         

 A  d       Q  

A        d      

          .d d   

   P .    

) 1-     78  82(

----------------------------------------------     

170- »1«  ) (  

  

    ABAC BC       

          ABC  )

      AB C    (  

      .         

       a     S   

ABC  S :     

  

2 2

2 2

3 32 34 2
126 6

(a ) aS
S a a

   

) 1-     92  94(  

B

H

A

C

45
°

45
°

C

A

B
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171-  »3« ) (  

               .  
 »1 «:     

22 6 3
1 11 1

10 10
g mm g.mm g kg

(ns)(ns) g g
   

29 2 6 6
3 2 2
1 10 10 10

10 1
m ( ) (ns) kg m N
mm s s

  

 »2 «:     
33 3 9 32

33 3
1 10100 100 10110

m(mm) (mm) ns m
ns ns s s( ) (mm)

   

 »3 «:     
2 2 3 6

33
10 1030 30 1 1)

kg nm) kg.(nm) g g
kg g( s( s)

   

36 3 2 210
23 9 2 3

10 1 3 10
1 10

( ) ( s) m g m

s ( ) (nm) s
  

 »4 «:     
2 22 2 12 2

2 22 3 2 2 6

212
2

1 10 11 1
10 1 10

10

m m (km) ( ) s K
s Ks ( ) m (Ts) K

(km)

(Ts) K  
 )1     :  10  12(  

--------------------------------------------

172- »1«  (  )
             :  

A B         :     
  B AP P  

1 1 2 1N Mgh P gh P  

1 1 2 1M NP P gh gh  

1 1 2 10 0 04 8000 4000 1600M NP P gh ( ) / ( ) Pa   
   )1     :  71  78(  

--------------------------------------------

173- »1«  (  )
        x          

              x   .  

A
}

x{
{x

ثانهو�ه تراز سطح

اول�ه تراز سطح

{x

=26cm

26-2

7+19

x}

(cm)

 
                 

   x    :  
11 27 74 81 26 2 74 100 2P cmHg,P x ( x)cmHg  

223 3
1 2 2100 100 100 2A cmV cm ,V Ax V x(cm )

1 1 2 2 81 100 100 2 100 2P V P V ( x)( x)  
2100 2 8100 100 2 90( x) x  

2 100 2
25 90P xx cm P cmHg  

  )1 :      117  123(  
--------------------------------------------

174- »4«  (  )
        )      

   (   :          
1 1 2 2 3 3 3

3

0 2 0 4 0 1 0 4

0 6

A v A v A v A / / A / / A v
mv /
s

 

  )1     :     43  45(  
--------------------------------------------  

175- »1«  (  )
                 

.        
1 2

1 22 2
2 1

2 2
2 11 1

2 2

1 1
2 2

t F FW W W
t F F

K mv mv
W K W W mv mv

2 1

1

12 0 0 5
50F

mv ,v ,m / kg
s
W J

2 2
2 2150 0 5 12 0 36 50 142F FW / ( ) W J  

 )1    :      54  64(  
--------------------------------------------  

176- »4«  (  )
                 

                     
mg h .    

P 5 80 10 18 200036
W mg h W

t t
n¼vºIwA  

P  2 5 2500/ kW W  

   2000100 100 802500
P

P
Â]»oi

®¨
%  

  )1     :   73  76(  

1
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177- »3«  (  )

           :  
0549 9 54 5325 5 9

F FF F  
030 C  

               
    :  

2
00 015 10 4

0 0 030 1 5 10 30L / L
T K

L L T / L L

4 51 5 10 10 5 1030
/ /

K

   5 12 10
K

 
      ) 1    :   84  94(  

--------------------------------------------  
178- »1«  (  )

                 
         .     .  

    .  
Q  Q  0 C  e( ) C  e(  0)  

 0 0
2

20 170
2 20 170

C C
e eC, C

( ) ( )ÍÄI¶ q ± Î

ÍÄI¶ q ± Î
 

070e C :             
3

00
0 0 3

0 0

110
0 70 20 20

e

e

,
C

C, C, V cm
V V

ÍÄI¶
ÍÄI¶

3 310 20 50 1V cmÍÄI¶  
                 

   .           :    
3 3

2
1 10

1
V cm , V cm

A cm

V V
h

A
ÍÄI¶ ¾÷õ¤ÍÄI¶ ¾÷õ¤  

11 11 1101h cm cm mm

 )1    :   87  103(  
--------------------------------------------  

179- »2«  (  )
:   .      

1 1
2 2

1
2

Q Pt
Q PtF

Q mc
Q m L m c

 

1
2 F

t mc
t m L m c

 

0
0

0
0

2 700 56 20 36

400 0 4 40 0 40 80 4200F

Jm kg ,c , C
kg. C

Jm g / kg , C,L c ,c
kg. C

q ±Î
 

1 901
2

2 700 36
0 4 4200 80 40

t st
t / ( )

 

2
2

90 1 3604 t s
t

 

 )1    :     96  106(  

180- »4«  (  )
:         

5 310 144 10 8 273 27PV nRT n ( )  
2 26 6O Hn n n  

2 2 2 2 132O O H Hn M n M g  

2 2 232 6 2 132 4O O On ( n ) n mol  
  )1  :  128  129(  

--------------------------------------------  

  

181- »2«   )110 (    
 :        
)Au     Ag (.    

Au Ag

Au Ag

m m m
V V V

ó¼±h¶
ó¼±h¶ ó¼±h¶

ó¼±h¶
   

Au Au Ag Ag

Au Ag

V V
V Vó¼±h¶   

3
3

3 3

13 6 5

19 10

Au Ag

Au Ag

g , V V cm
cm

g g,
cm cm

ó¼±h¶ /
   

19 10
13 6 19 10 685

Au Ag
Au Ag

V V
V V/   

             AuV AgV 
   :  

19 10 68 19 10 68
5 19 19 95

9 27

Au Ag Au Ag

Au Ag Au Ag

Ag

V V V V

V V V V

V

   

3 33 2Ag AuV cm , V cm   
      :          

3
3

10

3
10 10 3 303

Ag

Ag

g
Ag Agcm

Ag AgV cmAg

m m
m g

V
   

) 1     :     16  18(  
--------------------------------------------  

182- »4«   )305 (    
                

              
                   

          .    
) 1     :      28  32(  

--------------------------------------------  
183- »3«   )367 (    

h

h

2

A
A2    )2(  )1(  

                
                     

            )  2  )    (1 (
.    

1– 
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h
1 h

2

�

1
5
3
°

=
�

1
5
3
°

�
2

�
2

(1)(1)

(2)(2)

(3)(3) U=0

L

         P gh .    

2

1
2 2 22
1 1 1

1
2

hh

h h
P h P
P h P

   
       :  

2
1

2 1

1
22 2 2 2

21 1 1 1
1 2 12

P
P

A A
F P A F

F PA
F P A F

   
  .            

) 1     :      32  36(  
--------------------------------------------  

184- »1«   )187 (    
         ( )°0     .

                
      - :       

t
t

t

FK dW F d K
K F d®¨   

t t

K J
d d ,F F

K K J10
2 2 1 2010   

) 1 :           55  64(  
--------------------------------------------  

185- »3«   )230 (    
        

        
       

)  1    ( )  3 (
:    

  

  1
3

0 2
1 3 1 1 3 3 1 30

1
2

K
UE E U K U K mgh mv   

1
2

1 532
3 10 / 1

11 2
h L( cos )

g m s , L m
gL( cos ) v °   

2
3 3

1 10 1 1 0 6 8 /2 v ( ) v m s/   
     )   2)  (3    (  

 2  :    
3

2 2

0
2 3 2 2 3 3 1

U
h L( cos )E E U K U K   

2 2
2 2 3

1 11 2 2mgL( cos ) mv mv   

3

2 3

1 8 /
22 2 /2

10 1 1 2 4L m , v m s

v v m s
( cos )   

2 20 8 37cos / °  
) 1  :         68  70(  

--------------------------------------------  
186- »4«   )610 (    

       4 C         
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